Differential neuromodulatory role of NO in anxiety and seizures: an experimental study.
Nitric oxide is a simple, ubiquitous, diatomic molecule with complex neuromodulatory functions. Anxiety and seizures are closely similar neurobehavioral disorders and are regulated by limbic system. The present study evaluated the regulatory roles of NO in these pathophysiological states in experimental models. In test for anxiety, aminophylline induced anxiogenic responses were assessed by the elevated plus maze (EPM) test, and a low dose of the drug (50 mg/kg) reduced both open arm entries and open arm time in rats. Pretreatment with the NO mimetic, L-arginine (500 and 1000 mg/kg) and melatonin (50 mg/kg) attenuated aminophylline induced anxiogenesis whereas the NO synthase inhibitors, L-NAME and 7-NI (30 mg/kg) aggravated the anxiogeneic response. Such aminophylline induced neurobehavioral suppression in the EPM activity was accompanied by increases in MDA levels and reductions in GSH and NOx activity in brain homogenates - changes which were reversed by L-arginine and melatonin pretreatments. In tests for seizures, aminophylline induced seizures and mortality at higher dose levels of the drug (300 mg/kg). Interestingly, such seizures and mortality in rats were antagonized by L-NAME and 7-NI pretreatments. On the other hand, L-arginine tended to potentiate seizures after sub-convulsive dose (100 mg/kg) of this methylxanthine. Aminophylline induced seizures were accompanied by greater elevations in brain MDA levels, whereas, GSH levels were consistently lowered. Unlike that seen during anxiety, NOx levels were increased in brain homogenates of these rats. The changes in oxidative stress markers were neutralized by NO synthase inhibitors. Synergistic anticonvulsant effect on aminophylline seizures was seen when L-NAME was combined with melatonin. These pharmacological and biochemical data indicate that aminophylline induced anxiety and seizures are differentially modulated by NO.